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(54) POLYURETHANE RESIN 

(57) Abstract 

PURPOSE: To obtain a polyurethane resin having good 
workability in production and excellent alcohol 
resistance, weathering resistance, slidabflrty, touch, 
etc. , by reacting a specified polyester polyol with a 
polyisocyanate. 

CONSTITUTION: This resin is the one obtained by 
reacting a polyester polyol with a polyisocyanate 
compound (PI), wherein the polyester polyol is a 
polycaprolactone polyester polyol selected from the 



group consisting of a polycaprolactone polyester polyol 
of a number-average molecular weight of 1000-10000. 
obtained by subjecting a hydroxyJ-terminarted polyester 
of a molecular weight of 200-5000, obtained by reading 
2-10 C dihydric and/or trihydric alcohols with an 
polybasic acid or its anhydride, a 3-15 C at least 
trihydric alcohol and c-caprolactone to a ring-opening 
polymerization reaction, and effecting the 
trartsesterification reaction among molecules of the 
product of ring-opening polymerization and other 
specified polyester polyols. 
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£?£L<& 1 8 0-2 5 0t;<D®B, «tf3W*L< 
{4 1 9 0-2 3 0 , C©ttHOiaK*fl : T?fTt)-»S©* , J: 
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h\ xxfvl/£SI^S#5fc£4>iBl6tf l 80tJ:D 
m^t, xXx/U^ftaSAH-^KfTtotl-r, 2 5 0t 
<fc 0 t>m^£. xxx;l/^<gS^SfS^jec 5 S^fr 

[00 2 7] L©W#'JxXf/b (A) *5<fc0^fBE 
T)Vu-fy (B) ttjA*. cn^fc*^* e - 

7^hy^#wfi^ctt>*¥^'ffHgss( (f) mzmm 
bxm'g.vtfet&cttfX'ZZx, io 

[0 0 2 8] xX^l/^KJSffi^SlS^ft^. tf'J 
iXf* (A) 0£-A^P7^h«i^i:^ 
|g7;P3-;i/ (B) ©e-*yn^^hyp^S-&»i: 

#y*- ;i/fcttfc»)f#fcv\, coMJKfffi-ett, ±122 

mszmmvffi&mictum, tmu #m #?ih© 

xxx;l/^5^+^»cfTto-&S<i^Jc«koT, *7 
□ 7^ h^i:ffi<D^'Jxxx;l/^7V^AtcE5iJL 20 
y ^A«M^3H 'J xxfM U *- 

[00 2 9] E-ij-fn^^yycom^M^^t, a 

KgiR^rx^o^?gtt^«jiuso3&w$ u\, mm 

h7X?-;t/^#*-K fb7^ne;W*-h, f- 
xx->7^l/-h, jJ-^H^X ->7f;i/XXt+ 

fyitm-xxit&ystfmfznzo zzicmzv&m 

0. 0l~l 0 00ppmOfflT'feD> »$U<tt 
0. I ~ l 0 0 p pmCD^HT'fe-So 
[0 0 3 0] Sfc, m2~^4£Diii§^S{i> IBSfi^- 
(Be) fc«fctfMSfi££jS1& (Ac) 

o> micmt>nrcfflmn%%.i&ya (bo £:*yxxf 
^ (a) , 9jKff&nfcBiiaia-&4«* (Ac) 

m7bzi-)\, (B) , *fcJ48iJ-<rfe:#6nfcBB«ll^ 50 



**BH¥8-6 7 7 3 3 

10 

tt(Bc) tmm&±im (Ac) 

[0 0 3 1] ctt&82~«4©8!i£&ffifc:43vvtfe, 
*l)xxf;V (A) Sfc«^m^7;l/3-;l/ (B) <D7j< 
KS^© e -#7d^ h y<DWM&£s $5£ZS&Z<D 
xxx;l/£&££&, i: ktcfg 1 ©SBfi^StefcttS i: 

[0 0 3 2] ±.mm 1 ~84©&S!iKFffifc:|3Vvt«\ 

-*/P7^h y$##*f»i3<fc tf¥i3Wfig& ( f ) 

t±, mntLTmmirzxvxxr-fr (a) *5<tt>*^ 

f£7/lo-;i/ (b) ©aS*<fct>*ftiA», ft^tftc, c 

tiztm-z z-tiTu^tY y<Di±&mmttm*mm 

[0 0 3 3] ^tl^S^^'JxXfMW-^ 
(P 0) It. l^-fftfc&W^Stf 10 0 0-1 00 
0 0©«H©t><SDT?£3 C tW£mT*&&o S¥^77? 
**M 0 0 0*iS©fc<D*ffl^Si:* +^ft^3SS<0 

^u«7ix^yjiBi^#an-f, 10000m 

&</\, jRV^TSV 1 0 0 0-1 000 0©IEHTfe 

;lo-;M4 s »#t1£, ttuSSfcffitu We* 3. 
•CSW&fttttlt. y;l/^- = x-i/ a y • ^nvh 
??7Bj (J-XT, rGPC&i fcl&SffrSo ) tcj^iflij 

ssnfcs?* u xf - u ywmvmm^mttmm 

So 

[0 0 3 4] ^SK'fflv^^'Jxxfy^'J 
(PO) e-*yP7*h>«^^**<3 
0-9 0 SM%0lBB"efc3 U\, 
P7^ h^^WSA^3 0S*%*^Ofc©{i, f#P> 

S^^fccDii, sRU* 7"n7^ h>©^ B B B m^HLT 

yxx-f;P*y^--;v (po) a, e-Jo-fu^thy 

•^u^^hytp-^^-^-s-z^u^^hy^^o 
%m<Dmtt7t> y- yt^mmhrmmm^^rzi>0X' 

[0 0 3 5] %tc, ^T'ffl^S^'JxXfM'J 
(PO) tt, %<D3, (1) T'^«$tl§ 1^* 
©jp^ftllSa (f ) #2. 5W±T?*5t.©3Wff*L 
<, <tO»Sb<ti3. 5~6<D^H©t©T'fe^ 0 

[0 0 3 6] 

[§C2] 
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f = (a x + b y) / (x + y) 
;KPO) OfiltiiSt, a 14, #UxXr;l/ (A) 

oeisss, bti, ttmrfrzi-)], (b) 

xttx *'Jxxf;V (A) ©*;!/», yfi, #^hI 
7;bn-;l/ (b) ©*;W8u £s *ft*ft**1-*. c 
£T\ EAiSfcfi, *'JxXf/l/ (A) t*v>Ttt*» 

(b) (cfet,^rti7j<^s%««-r§ 0 fiu tJ'Jxxf 

;l/ (A) te^Sfcrt/tf+^/i'iBCKtt, #»S0»fc 10 

jt'CT^a < > antttttesff^ sKOHmg/g*® 

[0 0 3 7] *^T'ffl^5##'JiXf;^W-yb 
(po) a, i^nta^n^* hymttikoxvaLT. 
Tfrmw^yPMc-mi LtcW&<o. im&v? y?h 

[0038] i&m<o-# vv\s$ vmrntom 2 ©nm 20 

it. tfU-fVS'T'^-HbaW (P I) T-feSo c©# 
wv^^-hM (p i) t Lttt, ^*<fcO^ 
y^u^yffifli<o^gtfflv^nTi/^^y-rv->7* 
- h -eftntfitfcsijffitt* < , &s©# y v y 7*- 

Ht^iST'tS. ^©HfttfOt fn4, 0OAtf2. 
4- h'J Xsy'MVi/m—Y (2, 4-TD1) 
142, 6-hVUyi?'<V~>75>-h (2, 6-TD 

i) fe«fctfcn&©is^«ix +>"ju^y^7^- 
k 4, 4* -^i^w^y^v^T^-h (m 
di) , ^f^ym-F, YV^olfU^ 30 
JVyj^—h, 1, 4-i/^D^>^V>'7^ 
-k U$»'5M , y5'7*— K 2, 2, 4-£fct4 
2, 4, 4-hy^f-;l/^+-9"^^b>'>W->7*- 
H3*tfcn^©S-&fti, l, 6-^>!fi/y->V 
h (HMD I) , ^^y^n^vHT-yy^ 
Vf7*-h OJcSTDlK 1 — l'y>'7*-h-3 
fy5/7*—h 3. 5, 5 h'jyf-;l/->^a 
(ipdi) , 4, 4' -y-yya^y;!/;* 
£ y y y y 5 / 7 * - b . y y 7 n tf y f* y y y ? a ^ + 
y;i/-4, 4' -y^yy7*-h3l©s$>M'yy7 40 
*-h ;££tct4, hy^f-n-^yn/^yi^^, 
2, 4-Sfc{42, 6-TDU HMD I g:7cJ4 I P D 

Zhfc ; 2, 4-$7c&4 2. 6-TD K HMD I 3:7c 
(4 I P D I m<D4V*s7*- HI©Stt=*{kfc«t oT 

fr^n^ys/TJtu-hftizki*;^ 1. 6-^ 

* f - U y *M y 5/7*- h 3 6^*ns« 

©<£ffl, Sfcti, 2«J^<0ig£^<9VvfnT'£oT 
fc<fct\, 50 
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(1) 

[0039] *¥micmz>$V'>i'?y®miz. I'Jx 
XTVl/tfU*-;!/ (PO) fcbTs MEtfUx*^* 
y*-/i/ (po- D ~#yxxf;b#u*- >i (po 
-4) «t»j*5SfA^stfn/c^<ife i«©*u* 

yxz^;i/#y*-;i/ (po) fc*u-rys/r*-nb 

-1®>mcte. *Ux^f-;b#U*-;I/ (PO) 

nsTkHS i s»£2tts#y yyy7*- Mt&ft 

(PI) ^K^nS^y^T^-hSOfJ^ (feTK 
CM TNCOitj fcV^o ) %, 0. 6-1. 6^4 
©iSBhLTS^£W#£ft7cfc©T?&3o LfrLK 

*$mfc%z>#vvuzy®mict5^Ti^ »7 

v^j&frfcti* NCOtt^O. 8~i. 4H3fi©3EBi: 
LTKJS£#T#£ft7c*>©tf#£L<, 2?>fcf40. 
9~1. 2S*©8HfcLTEj££-eT#&*lfc*>©tf 

[0 0 4 0] ±I2N COlt^: 0. 6 3S*S8£LTEJ& 

* y y y* y^iic7)W77bxi-;H4, iMgttaMTFf s 
©, coiatBEflssij^iajMfcffiffl-rsi:, wens* 
[0041] ^WK^ssSUfu^yffifli^ #yx 

x^;U#y*-;b (PO) fcLTtutB^yxx-r^y 
(PO-l) ~#UxXfWJt-^ (P0- 

4) j: t> e»fti7 v c^ft< ia©*y*y 

07^ Fy^'Jxxf ;«'J^-^fflv\ c©^y 
x^f-;l/#y*-;l/ (PO) i:^y-ry$/7^-h{t^ 
ft (P I) NC0Jt*±EiSBKp5jilGBRLR 

rasa, w«s»j©^#«et, #ftT©v>-rnT-feift) 

AW3;bi/\ ^'Jx^f^'Jt-^ (PO) fe«ttf^ 

y^yy7^.-kk^ft (pi) ©-^Sfc«w»fc, 

[0 0 4 2] COlSKlffiffl^nSJgaiJttx #'Jl7f* 



^y*-;u (po) t^y-fy-y7*-h{ki 



(p 



t*^Itfn5o llfflT'ti»^j©*^Ji:tT{4. 7 

•fehy, ^*xwhx ^fwv^WF 
x i/^u^^/ym^hym ; 5?**-*J-y, fF 
7tHn77yf©x-f;i^; h/bxy, ^-yuyf 
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[0043] $fc, *^©#y 

SIRCtt, &BfciSU* h'Jxf-;l/75y-f>^^;I/7 
xyy#©3«7 5y£ttl8U XXSfc«ffi& v H^« 

&&mm(ov\s*yitmm*, ffi^sctt-ets. io 

[0 0 4 4] C©«fcdfcLTlB2teftS*f8IB©#y* 

u*y®mii. B7;b3-;Mt, H«14> RTUtt, ft& 
ffflSf*«©*yxxf-;l/*U*-;l/ (PO) 

[0 0 4 5] *SIW©*U ^U^VffiKtCtt, 

&^t, astis t c ©# y >> i/* y^/ii tm®&*% 

■T*«lll**firS** Ci:tT*#5o ffiiStt*^t5» 20 
SI, *'Jxxf;«, fe,ktft©#y£U*:/*IJBi: 

sas*ifio*uf u^^ttni^aistfsns. c©* 
5 *»a»«rtrr § * u •> u * y^fltte, 3§m# y x 

Xf^W-Jl' (PO) (D^fccin6©»fll«rSainb 

Tfct, Ltit*^v->7^-hfl:^ (pi) 

[004 6] £ SIC, *SMO«U •> ymmtclt. 30 
c©#y 9 \s* y«ffi«5»tt*Sftt)ft^ilk:*^ 

§t£&&i-3fc&©MSMij, 7>y?x, ^©ffi©gs 

[0047] #yxxx;i/#y*-;i/ (po) £#y>r 
y->7*-Mb#» (pi) «*w*am»aft"e* 
ot, #yxx-r;i/#y*-;i/ (po) tf, iufEtfyx 
xf^W-;i/ (po- i) ~#uixf;l/#U*- 
;b (PO-4) cfc9ft38¥fre3itfnfc'>ft<<bfc ltt 

o*'j*^D7f h:/*#yx*f jM?y*-ji/z»** 40 
{bi«ia««fi<» fro, ^s^©^«tt^<t<, c©as 

W%S{bS-&*CfcKJ:oTB7;I/=i-;Mt % !H£tt, 

pifttt, ftss^tffinfcutiiiaffii^&ns. ft&, c 
©fiJsKflsfcti, *"Jxxf-;l/#y*-;l/ (PO) fe«ttf 
#y-ry->7*-Mb£* (p 1) ©-^SfcttPWfc 

©JP#©*H^&#&!^*&*J:<»/S£**ci:tf 50 
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[0 0 4 8] se>fc, c©#y9u*y5&&BffljK»£ 
v^c, ^fci&i;c©^»fcffi»tt£:rrs*IIBx * 

aaBitt*«ktfSiBffiiii«*fi-rsfc«>oifis?stt 
su yytxmv. tmxvvuzymmicisvztm 

[0049] #yx*x>i/#y*-;i> (po) t^'j^r 
yf7*-h{t£* (P I) *$WT5SaWJffli£»T? 
got, *yi7f*#U*-;v (po) fr, Hufg^U 
xxf^'M-;V (PO-D -^'JxxfMW 

(po-4) «t»)asaf^6atfnfc^*<fcfei 

y ± 7a 5 * h y%# 'J x^f;i/^ y 

5#y * Hr«wnHj5(«+»* 

<, BEfMHIBsEW < . fro, MPSl-ttKftttlcffti 
[0 0 5 0] 38:43, C©II«ai, 4? U *U*y£§6 

o) fcitftfiMys^^-Mbaw (p i) ©-?*r£ 
•rscfctTts. ffis*ssaM©js* j MS*©*t* 

$»Cf±, C©ffl^«»i3«fctf««S©«ftt%Sl!a:t>*V^ 

©, tuts* y >> ywBSfcfetts i:iBi«©a[jKij*a 

[0 0 5 1] 

imam *afi«ifej:tfit««>jK«k») 

i/^H 0 C tt£©£JIS09©82«fc:fi8£S ns fe©T*«^ 
rgpj »£fiffi. r%j {±SM%^, ZftZftMMt 

ft*, sas©nsse>W3«j:tfjt«e!i , z?ffifflLfcJi?yx 

xf^'J*- ;l/{±, WTKffi«©}^£fc«fc D^Lfc 
t©T-fe§ 0 CCT*, !lfJX7f^'J^l/MKf 
fflLfc*yxxf-;l/ (A) ©7j<KSffi*3j;t>'^ffi, ft£ 

E#&nfe# y ixf;^ u *-fr<D7mmm, m 

©^?£KJ:-pTj|iJ^tfct>©T*^5o 

[0052] $fc, jj«yx^f;i/#y*— ;i/©fffi{±, 
ffl^c^'Jx^f;!' (A) *«fctf^t^67;l/3-;i/ 
(B) ©t^S^i:ttiA«frP>, MeS (1) EJ:?)S 

mbfct©^??, £-a^7^ h *y 

iXf/l^ (A) , &W7fr*—A> (B) fcitfe-* 
yD7f h y©ttiifi^6iW-p*«)fct»©T*feSo 
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[00 5 3] (1) ym&m (KOHmg/g) 
J I S K1557 (6. 4 II) EtpflSU &7j<72;l/ 

(2) (KOHmg/g) 

J I S K 1 5 57 (6. 6JS) tc¥$5U 1/5 ON 

- k o h ^ *;-)immtc % m^mm^mc «t d m£ 

(3) £fc¥$#?fi 

GPCffitJ;!), *y- («) gjGPCSSHLC-8 
0 2 01 (*7A:G3000HXL/G 4 000HX 10 
L/G 6 00 0HXL) fcffl^TWSU 
UMftWO»¥S»?«7?^Lfc. *fe, *JStC7j<KS 
tttS^'Jx^fA/ (A) *«S£fii£ 

(4) g££ 

7?xM^M^»ff Ofe^a-Htra* (*) SDSC-2 
0) #SiIg2 0°C/#£:U - 1 5 0-1 5 

[0 0 5 4] -si&mi ■ 20 
(1) tfiJxX-rA' (A) ©£j& 

□ 777.3^,7^^^1 4 7 6. 635, 1, 4-7 
2 1 0 0 0. 1 SPx feicff h vT^/l/?-* 

*-h0. 0 2 gp^-ttii^, SJ£^tcSJR*ifiUft3y6 
150W220 °C<DUg.T* 2 4 Bf^O^KxX-r^ 

fc. H5nft*'Jxxf;Wi:o^t, ButB©£i£fc<fc 9 
LfclSS, ^12 0 0 4, ffO. 5K 
OHmg/g, ?J<KSffi5 6. 0 KOHmg/gT'&o 30 

fee 

[00 5 5] (2) #'J iXfM U *-/!/©£$ 

XxUc, ±IB (1) ?S5nfc^'Jx7f;l/6 0 0. 0 
«, ->Xy^x'jX'Jh-;H2 1. 7 gp. e-£7n 
7^h>1 6 7 8. 3$, feJ;tffh77*f;I/f^*- 

ho. 0 2»&tt&#* £j£3gk:aii*ati/&*«5 2 1 

0^T*6B§^©Snf&f#£tT</\ £-7)7"07^hyO 

oT, J*7'n7i' hv^Uxxf ;^U*-^ 40 
(Ctl% rpo-aj fcl/^o ) £f#7c„ PO-a(C|H 
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[0 0 5 6] ^mi2 : £$0)J 1 fcRWDtRUcfeVvt, 
ffl^fcB»*©»3«fctfEf&l$IH*S 1 EfiOfcfeOK: 

D^^hy^'Jxxf^ut-/!/ (cn% rpo- 

bj i:v>9o ) ^ttfeo PO-bfcBBU KMHKfett* 

[0 0 5 7] £jS0IJ3 : ^fiicCT 1 fc!2«©0yfcfe^T\ 
tfyxx-f;!/ (A) fcLTtftf 3-*f-;l/- l, 5— * 

y^-Vyji/^-V (#7*2 0 0 3, g?«0. 6KO 
Hmg/g, 7j<mSiffi5 6. IKOHmg/g, (tt)^ 

7i/«. *7*-^p-2o i o) zm\ ftnmo 

fife JtfSJ&ttlfll** 1 K«© £fe 0 £«H LfcBfr 

^uxxx/i/tf'j;*-/!/ (cin^ rpo-cj i:^ 
?<> ) *mco po-ckwu Hfiajfcfew-sfcrasto 

< H 1 tc^Lfeo 

[0 0 5 8] £«4 : ^iSffil 1 fcffittOflJfcfe^T, 
*>jxxt* (A) fcLTtfUx^l^T^-h (# 
?11 9 7 2, ilO. 6 KOHmg/g, 7j<^Sffi5 
6. 9K0Hmg/g, y*it¥X.MW)m, 
#')7^hOD-X-2 340) 

(B) ^Ltf^fn-^n/^ffl^ 
©fife «fc tf EJ&Sfi, K^BfRS^ 1 sSM<0 1 fe 0 fc £ 
HLfcttaW*, raWcfettSfcl^fcLT, #y#7n 
7^h>l4?'jx^f;HW-;i' (cm rpo- 

dj tV>-5o ) £f#7c 0 PO-dtHU n«Uc*»J* 
[0 0 5 9] J£<R£j£0iJ 1 : 1 Cf2«©fl»J(Cfe^ 

Xs ttwrfrx-)], (b) j&ttas-r, ctiwo* 

g^lOi^itfM^ l te»©i:fe0fc£ML 
(CtVfe TPO-rJ fct^o ) Srtffco PO 

[00 6 0] 
[gl] 
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[00 6 1] Uttftj 1 : 1 TfS&nfctf'JxXf- 

As (PO-a) 7 6. 9g|3^HMD I HMft: 30 

€ :"7^f , yi'NY7 30A, ) 2 3. l^ffi^L 
T, NCOJttfl. lS«0#U*^a5*h^R©« 

[0 0 6 2] (1) «{fcWtt©llK*ffi 

-r. mmrs 

mm l fc«iifflj«»%* u xf - u> s/- h ousted 

U ffi^O^OKfl^frFfcttilU JgTttnfclSK 40 
^fco£*tJ8i;6tt&<&3$-T?<&B#lffl (mi n. ) * 

n. RTfigBSffl 

E£lS$<?)ttii§&/ftft«ia& 2 3 °C©£<rRcjftB U 

SS2 5 °c<D&ftX'mm Ltczn h (v&fflmsw&o) 

fflj«»0 2ffifl!JttSfc:*5*-Z»©^f|ffl (h r. ) £\ u 
©!&&$)© WtF^t Lfc 0 &*5v ttfiti* Eii^Stt 
( OR) ifijSft§siyv I S CON I C EHD-R) £ 
(Uea2 0~ lOOrpm, g!¥a-2 ( 1 0 3 

4' ) x-mmLtco 50 



[00 6 3] ( 2 ) SSMI©#14I? «77 JS 
■HLfcm&A***? 2 mm© A B S8TBg«<?>£ffi 

T\ C©MIi©SE£x#y-/l/;&#SS#fc88fli8iST* 

4SPgT*^Lfc 0 

O : »?)*J»VeTB*6nfcfeO 

a: mm<D~3wwMhrci><D 

x : gH#^£fc:ffifi£Lfct>© 

[0064] a. mm& 

-/Wx-h7-^-FAL-SPl, XtftMS 
(«) IS) *fflt\ J I S DO 20 5 (7. 7«) tC 

mm u 600 i«nnijiftosH(o 7 i««g«iBtc-r 

*ilfclcj:oTB«tt*IMilLfc. »«B£tt#©4 
© : ^k^<E*e»ti*^o/ct© 
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o : mm<z>mm^wtot>nrc*><D 
a : wm<D-mmmbrc$><D 

[0 0 6 5] 

o-.m 

A : 
x : 

I2S2 {c^Lfco 
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[0066] nffigy 2 -nata 6 , imm i : nBCfl i 

«fctf* MtftHMD IHfttt (Hg{b£ (ft) H*U 
HBfta* i$o n n£ : ^-Tx<y * N Y 7 3 0 
A, ) <Dft (NCOJt) 5*3832 KKMR©«fc 3 fc: 
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